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VIII.-The Absorption Spectra of  Quinine,  Cupreine, 
6-Methoxyquinoline, and 6- Hyciroxyyuinoli?ie. 
By JAMES JOHNSTON DOBBIE and JOHN JACOB Fox. 
IN a recent paper (Trans., 1911, 99, 1254) it wm shown that the 
absorption spectra of solutions of cinchonine and quinoline are 
practically identical, notwithstanding the fac t  that  the molecule of 
the former has a mass more than twice aa great as that  of the lather. 
The object of the investigation described in the present paper 
was to ascertain whether a similar relation exists between the 
spectra of quinine and cupreine, on the one hand, and those of 
6-methoxy- and 6-hydroxy-quinoline, on the other. It was shown 
in the paper referred to that  the quinine spectra are much more 
complicated than those of cinchonine, and it was assumed that  this 
greater complexity is associated with the presence of a methoxy- 
group in the quinoline half of the molecule, since no other structural 
difference is known t o  exist between the two alkaloids. I f  this 
assumption was justified, it was to  be expected that the spectra of 
6-methoxy- and 6-hydroxy-quinoline would bear as close a relation 
to those of quinine and cupreine ae, the spectra of quinoline to the 
spectra of cinchonine. Our anticipations on this point were fully 
justified by the results of our investigation. 
The structural relations of the four compounds under con- 
sideration are exhibited by the following formulz: 
/\N/ 
Cupreine. 
CH CH 
6-Methoxyquinoline. 6-Hydroxyquinoline. 
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The absorption spectra of sohtions in alcohol of these four 
substances exhibit three bands, the head of the principal band 
FIG. 1. 
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Upper curves : - Quinine i n  alcohol. 
Lower curves : - 6-Methoxgquinoline in alcohol. 
being at 1 jh 3050, and of the others at l / h  3500 and l/h 3750 
respectively. The spectra me almost identical, those of the alkaloids 
- - - - - - ,, hydrochloride. 
$ 9  hydrochloride. - - - ._-  
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differing from the others only in showing very slightly greatei 
general absorption .* 
These spectra are the same as hhe spectra of the alkaloids i n  
FIG. 2. 
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Upper curve : Cupreine in abohol. 
Lower ,, 6-Hyd~oxyquinoli~ne in atcohol. 
combination with one equivalent of acid. When, however, the 
amount of acid present is sufficient to combine with both nitrogen 
* The curves of quinine now published were drawn from photographs of a larger 
number of thicknesses of solution than the curves on p. 1260 (loc. c k ) ,  and there- 
fore show the shape of the bands more completely. The position and extent of the 
bands, however, is in no way affected. 
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atoms of the quinine, the spectrum is similar to  that of 6-methoxy- 
quinoline hydrochloride, although the difference in general absorp- 
tion is slightly more marked than in the alcoholic solutions. 
It k clear from an inspection of the curves (Figs. 1 and 2) that 
the absorption spectra, of quinine and cupreine, as well as those of 
cinchonine, are due to the quinoline portion of the molecule, and 
are but little affected by the presence of the reduced rings. 
The 6-hydroxyquinoline used in this work was crystallised several 
times from alcohol, and melted a t  1 9 4 O .  It was converted into 
6-methoxyquinoline by the action of potassium hydroxide and 
methyl iodide under the condit.ions described by Skraup (Monatsh ., 
1882, 3, 544; 1885, 6, 762). The viscous oil obtained in this way 
when distilled under diminished pressure came over as a faintly 
yellow liquid, which turned dark, not only in contact with the air, 
but also when kept in closed vessels. No difference, however, was 
observed between the spectrum of the N / 1000-solution of the freshly 
distilled oil and that of a solution of the same strength after the 
oil had undergone this change of colour. 
The range of distillation of 6-methoxyquinoline under varying 
pressure is given by the following table: 
740 mm. ......................... 304-305" (Skraup) 
310 ,, ........................... 254" 
220 , , ........................... 236-237" 
50 ,, ........................... 193" (Skraup) 
35 , , ........................... 186" ,, 
The cupreine was obtained from recrystallised cupreine sulphate 
by treatment with aqueous ammonia and warm ether and sub- 
sequent crystallisation of the base from absolute aloohol. 
An interesting point in connexion with these substances is that 
the sulphate of 6-methoxyquinoline is, as Skraup pointed out, 
strongly fluorwent like quinine sulphate. The accompanying table 
shows the limits of absorption obtained from N/ 100-solutions of 
the two sulphates in excess of sulphuric acid: 
Thickness of Quinine sulpha t e. Me thoxyq uinol ine 
N/lOO-solution Continuous suIphate. Continuous 
in mm. absorption to l /h .  absorption to l/h. 
60 2419 2486 
50 2419 2486 
40 2419 2519 
30 2486 2519 
25 2486 2519 
20 2486 2519 
15 248% 2519 
12 2519 2519 
8 2519 2559 
6 2519 2614 
It is noteworthy that the physiological properties of quinine are 
The conclusion appears to he not shared by 6-methoxyquinoline. 
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justified that the action of quinine as a febrifuge is not due alone 
to the presence of the methoxy-group, the only point in which it 
differs structurally from cinchonine, but to the presence in the 
same molecule of this group and the reduced part which is common 
to quinine and cinchonine. 
GOVERNMEST LABORATOKY, 
LONDON. 
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